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TYPE I PNEUMOCOCCUS OTITIS MEDIA
(A Case Report and Discussion)
JOHN R. PAUL AND CARL H. WIES
That a patient suffering from acute otitis media from which
Type I pneumococci were isolated should subsequently harbor this
organism in the oral passages for a period of nine weeks is of some
interest, particularly because we associate Type I pneumococcus
only with cases of pneumonia or with those persons in contact with
such cases.
CASE REPORT
History: A student nurse, aged 20, was admitted to the New
Haven Hospital on October I3, I929, with a complaint of "ear-
ache". There was no history of exposure to Type I pneumococcus
infection. One week before admission she developed a dry, non-
productive cough with an uncomfortable restricted feeling about the
chest. There was no sore throat nor history of muscular or joint
pains. On the morning of admission the patient was awakened by
a severe pain in the left ear. The drum was incised that afternoon
and she was admitted to the hospital, and except for slight anorexia
there were no other symptoms.
She had never had any illness of a similar nature previous to
the present admission. There was a history of measles, German
measles, and pertussis in early childhood. She had a tonsillectomy
performed in I9I6, had influenza in I9I8 and again in I927, and
had suffered from asthma with hay-fever in 1925. There was no
history of scarlet fever, pneumonia, or diphtheria. The family
history was irrelevant.
Physical examination: The patient was not acutely ill. There
was no sinus or mastoid tenderness, and the eyes were normal except
for a slight conjunctival injection. There was a slight mucoid dis-
charge from the nose. The lips were dusky and the tongue was
furred. Both the fauces and pharynx were deeply injected and
covered with a creamyexudate. There was a slight cervical adenitis.
The heart and lungs were negative. The external canal of the left
ear was found to be filled with a thin serous pus (there was pulsa-
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Progress: Following incision of the ear-drum the temperature
fell from Io3'F. to normal within 24 hours, although it subse-
quently ranged about I0oo for the next four days. On one occasion
during this period (the third day after admission) fine, crackling
rales were heard in the posterior portion of the left lower axilla.
There was no dullness nor bronchial breathing. The cough had
increased with a moderate amount of sputum, and the picture ap-
peared to be that of an acute bronchitis. Further progress was un-
eventful and the patient was discharged ten days after admission.
Laboratory findings: The pus from the ear, obtained on ad-
mission, yielded an almost pure culture of Type I pneumococcus.
This same organism was also found in the sputum, and subsequently
in the throat. Culture of the throat showed the usual flora with an
abundance of Streptococcus viridans. Except for a slight trace of
albumin the urine was normal. At the time of admission the red
blood count was five million; the hemoglobin Ios per cent. The
white count was 8,700 with 65 per cent polymorphonuclear cells,
28 per cent lymphocytes, 6 per cent large mononuclears and i per
cent eosinophils. Three days later the white count was I4,900, with
88 per cent polymorphonuclears, 8 per cent lymphocytes, and 4
per cent large mononuclear cells.
Subsequent course: Following her discharge from the hospital
the patient rested for a week at home and then returned to her
duties as anurse. She continued, however, to suffer from the kind of
low-grade illness which frequently persists, for longer or shorter in-
tervals, after the acute stage of an upper respiratory infection. Dur-
ing the next two months she had a slight cough (generally rendered
worse by exposure to cold), occasional sore throats, and on a few
occasions she felt mildly feverish. Throat cultures were taken at
weekly or ten-day intervals during this period in an attempt to
compare the flora with that which she had shown during the acute
stage of the illness. Type I pneumococci were recovered in fair
numbers with a surprising degree of regularity during this period.
On December 26, eleven weeks after the initial onset of her symp-
toms, she developed an attack of acute tonsillitis, associated with
large numbers of hemolytic streptococci. Type I pneumococci dis-
appeared from her throat cultures at about this time. A residual
sore throat persisted after the acute tonsillitis for a period of threeTYPE I PNEUMOCOCCUS OTITIS MEDIA
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weeks, following which she became quite free of symptoms. Sub-
sequent cultures and mouse inoculations failed to reveal the presence
of the Type I pneumococcus.
A review of the clinical course and of the bacteriological findings
in which we were interested are shown in Figure i. The method
of taking, recording, and evaluating the throat cultures was as
follows: The nasopharynx and surface of the tonsils were swabbed,
and a small area of a rabbit-blood agar plate was touched with the
swab. From this heavily inoculated area the rest of the plate was
streaked with a loop so that the individual organisms would be
sufficiently scattered to permit a satisfactory differential colony
count. Similar methods were employed in making cultures from
the infected ear. After incubation for 48 hours the plate was ex-
amined and 5o discrete colonies were counted and classified as
follows: A, Smooth-surfaced, green-producing colonies (pneumo-
cocci); B, rough-surfaced, green-producing colonies; C, very rough-
surfaced green or hemolytic colonies; D, E, F, etc., other types of
organisms. These counts were recorded as follows: A, IO per cent;
B) 30 per cent, C, 20 per cent; D, IO per cent; etc. . . Repre-
sentative pneumococcus colonies were then selected, and when typed
all isolated during this period proved to be Type I. Unfortunately,
consecutive virulence tests were not done upon the series of pneumo-
cocci thus isolated, but agglutination reactions by the thread-test
method were done, and all of these organisms, whether isolated at
the beginning, at the middle, or at the end of the nine-week period,
gave the same type of agglutination reaction. In Figure I we have
charted the crude percentages of A, Type I pneumococci; B, rough-
surfaced green-producing colonies (Streptococcus viridans); and in
one instance C, hemolytic streptococci. Type I pneumococci, when
present, show a plate incidence of from 2 to I2 per cent, whereas
Streptococcus viridans was always present and shows a higher per-
centage immediately following the acute stage of the disease, sub-
sequently to be represented by uniformly small numbers (averaging
about IO percent). Hemolytic streptococci, although found in small
numbers in most of the throat cultures, appeared in very large
numbers (ioo per cent by the method used) during the acute attack
of tonsillitis. No real attempt has been made to interpret the
fluctuations exhibited by the streptococcus group of organisms inTYPE I PNEUMOCOCCUS OTITIS MEDIA
the throat cultures, and we have confined our emphasis to recording
the mere presence or absence of Type I pneumococci, and their re-
lative numbers when present.
DISCUSSION
Our interest in this case is perhaps mainly of an epidemiological
nature. We are concerned with the position which the case holds
among our usual conceptions of pneumococcus infections. Studies on
the distribution of the different types of pneumococci throughout a
given community, and on the relation of these organisms to disease,
have led epidemiologists to believe that Type III and members of
group IV may frequently be harbored for longer or shorter periods
of time in the throats of apparently normal individuals. Types I
and II are generally found only in association with evidences of
infection, such as pneumonia, and may subsequently be harbored in
the throats of convalescents for several days or weeks, seldom longer
than four weeks1. Carriers of Types I or II pneumococci exist, but
in general these organisms do not seem to survive in appreciable
numbers for any length of time in the throats of the population at
large 2.
In the light of the findings exhibited by this case our first thought
with regard to these concepts is that in the past we have, perhaps,
been viewing the distribution of pneumococci too much from the
standpoint of pneumonia and without sufficient emphasis upon its
association with more common infections, such as those of sinuses and
of the middle ear. How common such cases as the one reported
above may be we do not know, but, although Types other than I
or II are usually found in association with these so-called upper
respiratory infections, we know that not infrequently pneumococci
of Types I and II are found in sinusitis or otitis media as a primary
infection (that is in the absence of pneumonia), as has been em-
phasized in a recent review by Bauer and St. Clair3.
In the case reported above it is quite possible that we are wrong
in considering it merely an "upper respiratory infection". Our
patient may well have had a mild degree of pneumonia as evidenced
by the appearance of a few rales in her chest on the fourth and fifth
days following the otitis media, and by the simultaneous appearance
of I4,900 leucocytes per cu. mm. However, her tempera-
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ture during this period did not go above ioo0 and it is safe to
say that, according to the usual criteria, she would not have been con-
sidered a case of pneumonia. Such cases do not usually appear in
hospital, or other, statistics as examples of pneumonia. Further-
more, it is interesting to note that during her so-called convalescent
and carrier period she was constantly suffering from slight symptoms
of illness, such as cough, sore throat, mild febrile attacks, etc.,
so that she cannot be considered as a strictly healthy carrier. Our
point is, therefore, that here is a case of mild illness, not a true
pneumonia, associated with a Type I pneumococcus, in which the
patient harbored the organism in her throat for nine weeks, as oc-
casionally happens following a true pneumonia. Is it not possible
that mild upper respiratory infections of this type represent another
source of pneumococci in a given community; and that one may not
have to postulate that Types I and II pneumococci are passed from
one case to another, perhaps through the medium of a healthy
carrier, in order to spread the disease?
One wonders further whether the disease known as lobar pneu-
monia has not undulv dominated the claims upon the pneumococcus,
and whether virulent forms of this organism may not have means
of surviving in the body other than by gaining a foothold in the
infected lung. Lobar pneumonia under these circumstances would
seem to represent one of the most striking lesions which the pneu-
mococcus produces, but it is questionable whether one is justified
in speaking of it as a disease per se, except in the sense that caseous
pneumonia represents one aspect of the disease known as tuberculosis.
In other words, pneumonia might well be considered as merely one
manifestation of a pneumococcus infection, and we probably will
not appreciate the manner in which pneumococcus infections may
spread until we have recognized, in their proper proportions, all of
the lesions which this organism may produce.
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